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MORE EFFECTIVE READING TESTS OF COMPREHENSION AND RATE

Abstract

Reading specialists have often expressed dissatis-
faction with standardizéd reading tests, espeéially tests
of rate. In this study, norm—referenced survey tests wefe
constructed for measuring reading comprehehsion and rate
of fifth and seventh grade students. Three alternate forms
were developed from item analyses with a trial sample of
88 fifth grade and 95 seventh grade students in a Boston
suburb. The revised forms were then administéred to a
new sample of 159 fifth grade and 157 seventh grade students
from the same school system.' The three test forms fér
each grade showed evidence of internal consistency, validity,
a broad possible score range, anrd equivalénée with the

other forms. | S




MORE EFFECTIVE READING TESTS OF COMPREHENSICN AND RATE 1

Louise Corman, Joel Wéinberg, and Milton Budoff

ﬁesearch Insfitute for Educational Problems

Several standardized reading tests are currently
available which prowide researchers and school personnel
with guantitative measures of comprehension and rate.
Despite the pxoliieration of these instruments, reading
specialists have frequently expressed dissétisfacfion with
procedures commonly used in conétructing reading tests
(ABnderson, 1972; Chall, 1967). The goal of this study was

, to construct instruments for meaSpring reading cémprehension
and rate of students in the intermediate and junior high.
school grades. In an effort to overcome some of the
frequent objectiops that have been raised toward methodolo~
gical procedures, tests were developed.in accordance with
measurement theory and find&nés of prior research in
readiﬁg.

The‘inclusiOn of measures of comprehension and rate
was‘considered eSsential in the tests because adequate
'‘facility in both areas is reqﬁired of sfﬁdents in these
grades. By the fourth grade, the student with normal
reading development is expected to have mastered word
recognition skills and to be capable of progessing several

words at a time. Word-by-word reading, common in the

primary grades, is gradually replaced by a more rapid rate




which accompanies the ability to grasp meaning from

larger thought units (Huey, 1958). The raﬁid reader is
unhampered by having to focus on short units of recog-
nition and is therefore free to devote himself to thought
interpretation (Buswell, 1922; Judd, 1918). Comprehension
and rate becéme integrally related aspects of the réading
prdcess.

The developer of a reading test is posed with a
lproblem which stems from the lack of consensus among reading
specialists concerning the definition of comprehensicn.
Approaches toward a definition include skill lists and
taxonomies, as well as factor anaiytic and correlational
analysés. Lists of comprehension skills presentéd by various

" authors usually contain many of the same skills (Harris,
1951; Smith & Dechant, 1961). The fact that no two
'authors' lists are identiCal, howevér1 suggests the
diffiéulty in defining comprehension. Factor analytic
studies have indicated that skills enumerated in skill
lists and taxonomies are not independent. Rather, studies
by Davis (1944, 1971) have revealed two majof factors in
.comprehension: word knowledge and verbal ;easoning.
Traxler (1958) held that the verbal reasqning factor
identified by Davis is very similar to general intelligence
as measured Sy tests of mental ability. He obtained
correlations from .65 ﬁo .74 between reading scores on

three standardized tests and Kuhlmann-Anderson mental age




Scores with second througﬁ eighth grade students (Traxler,
- 1941a). |

Unlike comprehension, reading rate is relatively
simple to define and can be more easily.measured. Rate
can be defined as the rate at which material is read with
some degree of comprehension. Few standardized’tesﬁs for
young children include a measure of rate. Those that do,
measure comprehension and rate simultaneously and are
usuaily presented in a format of several short passages,
with multiple-choice quéstions following each passége.
Scores on several comprehension subtests may be obtained.
Time limits are often imposed,.and_rate may be calculated
as the number of exercises attempted in a given time or as
thelnumber of gquestions answered correctly within the time
limit. | |

Thé reading literature abouhds with criticisms of these

 tests, and they are often distrusted by teachers and
principals {Chall, 1967)5 The following objections are
| frequently cited:

1. The fact that many comprehension tests are timed
decreases the validity of those tests as measures of com~
prehension, because coﬁprehension becomes confounded with
reading raté (Chall, 1958;VHarris, 1961; Smith &.Dechant,
1961). Furthermore, reliability of timed rate tests is
often spuriously inflated by the speed element (Spache,
1963). ) ' |

2. ' Tests which insert comprehension questions into




the reading text penalize the slow reader on his compre-
hension score (Spache, 1863; Traxler, 1941lb).

3. Stability of rate scores obiained over a vefy
short time interval is doubtful (Traxler, 1958). Tests
which score rate as the number of questions answered
correctly in a given time are confounding comprehension
with rate and therefore do not give a pure measure of
either ability (Harris, 1961l). On the other hand, rate
scores based on the number of questions attempted in a
given time are not accurate because some diffiqult questions
may be tried but left unmarked (Robinson & McCollum,’1934l.

4. There is rarely enough time'in a class period té
include a large number of items in any one subtest. As a
result, subtests designed to measureméeparate elements of
comprehension are rarely reliable (Smith & Dechant, 1961;

- Traxler, 1958).

5. Standardized tests which use selections for
typical students in a range of grade levels may give a
distortg@ piqture of the true achievement level of students
who are retarded or advanced for théir grade (Chall, 1958).

6. Certain tests are too time consuming to administer
and score (Harris,-l961; Traxler, 1958f. A

7. Many gquestions on comprehénsion tesﬁs can be
answered without reading the passages, castingudoqbﬁ-pn the
validity of such tests (Simons, 1971). e

In this study three alternate-forms of norm~referenced




survey, tests for measuring reading comprehension and
rate at each grade level (5 and 7) were cbnstructed.- Four
forms were initially constructed for each grade‘to permit
selection of the three forms which best met statistical
criteria “of norm-referenced tests. Each of the four
forms contained a fiction and a factual selection.
The following procedures were adhered to

in order to évoid the limitations previously cited:

1. The tests ar: not timed and are constructed so
that nearly every student can complete reading the selection
and answering the questions. |

2. Each reading selection is 1100 to 1500 words in
length, with guestions following, rather than inserted into
the text. | | |

3. The rate écore is the mean number of words per
~minute read over three consecutiverone—minute-ﬁime periods,
the minimum interval considered necessary for a reliable
rate measure (Traxler, 1953).

4. Four comprehension skills are included but are
not considered as separate subtests, since few items on
each skill can be given. in one class period. Only total
comprehension scores are used.

5. ‘fhe selections and guestions on any oné teS£ are
' geared to students df a particular grade level, and the‘tests
allow for a broad range of possible scores for students in

~

that grade. -




6. Each form can be adﬁinistere@ in a forty-five-
minute class period and can be scorad by computer.

7. The comprehension guestions alone were given to a
comparable groﬁp of f£ifth grade Students; to determine
whether the questiohs could be énswered without prior
reading of,tbe seiections.

Test dévelopment was conducted in three phases: (a)
construction of original forms, (b) test development, i.e.,
revision of items bésed on item analysis with a sample
population, and {c} evaluation of the psychometric charaé—
teristics of final test form.._

Constiruction of Original Test Forms

Comprehension items for each form were developed in
accordance with the test construction procedures recommended
by Furst (1558) and Bloom, Hastings, and Madaus (1971).
Initially, a table of specifications (Téble_l) was developed,
which delineated the content and behaviors selected for
measurement. Given the iﬁconsistency émong lists of skills
thought to comprise comprehension, as well aé research
reéult; indicating the overlap of those skiils,~the authors
did not seek to define the universe of skills which might
constitute comprehension. Rather, a smalllnumber 6f skills
(recall of main _idéas,2 recall of minor details, recall df '

sequenées, and ability to draw inferences) were selected as

indicators of comprehension, These skills have been stressed

O




in the literature and the extent of their use in the class-

room has been clearly documented {Guszak, 1967).
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Two reading specialists wrote items to fill each of
the eight cells in the table. Each specialist was asked
+0 indicate waich behavior ih the table corresponded to each
item on each selection. The degree of agreement between
the two specialists attested to the céntent validity of the
test (Bloom et al., 1971). | !

The number.of iteme in each cell in the original
test forms varied. It was considered desirable to try out
_several formaté for certain types of guestions in order
to permit selection of the format which best met statistical
criteria for the final forms. Siﬁce the particular reading
. selection somewhat determined the number of guestions that
could be asked for each behavior, ghe total number of items
and the number in each cell differed from one form to
another. On these original forms, there was a minimum of
18 questions on each selection and 36 questions on each
total form., |

The format of each guestion was multiple choice with
four options. Items on the original forms were, in general,
ordered according to the order in which they appeared in
the sto;y; The distribution of correct responses was

determined through the use of a table of random digits, as




TABLE 1
Table of Specifications for Comprehension Questions according
to Barrett's "Taxonomy of Cognitive and Affective

Dimensions of Reading Comprehension (Clymer, 1968)"

Behaviors
1.21 1.22 1.23 3.0
Recail of Recall of Recall of Inferential
Content details main ideas seqguences comprehension
Fiction 4 ‘ 4 2 4
Fact 4 4 2 . 4

Note.~-The number of items in each cell pertains to the final

28~item forms. Figures for original forms varied.



& check against the influence of response sets (Furst, 1958).
A computer scoring program was written to insure scoring
objeétivity. |

Because fiction is assumed to be generally easier to
read than nonfiction, the fiction selection and the questions
following it preceded the factual Seléétion and its |
questions in each test booklet. (This assﬁmption was tested
-in the test development phase.) 'This procedure was an
attempt to reduce the anxiety of the examinee.

Directions to examinees were intendéd to be #s free
from ambiguity’as possible. The examiner diétributes the
tests face down and says:

When I ask ycu to, turn the booklet over and read
the first story straight thrbugh for good comprehension.
wWhile you are reading the story, circle thelword you are
réading each time you are instructed to do so. When
- you finish reading ﬁhe story, answer the guestions tﬂat
follow the story. Do not look back at the story while
you are answering the guestions.- When you finish.answerihg
the questions, turn the booklet over.

The tests are not timed. When all students have turned
over theirlbooklets, or when 20 minutes have elapsed, the
examiner repeats these instructions for the second story.
The 20 minute period was found to be long enough for nearly
every student to complete the‘reading'and test items.

At precisely the end of the first, second, and third

minutes during the reading of each selection, the examiner



asks the students to circle the word they are read;ng.
Three rate scores are calculated: the mean-number of words
read on the three one-minute intervals for the fiction _
and the factual seiections, and the six-minute mean for the
total test. Thres comprehension scores can be computed:
the percentage of correct responses of the total number of
guestions on'the fiction selection, the factual selection,
and the total test form.

Directions for administration indicate that the
stidents are not instructed to read as fast as possible,
a procedﬁre used in some experiments to stimulate a purpose
for rapid reading. It was felt that such directions could
produce rates that might not reflect the pupils' normél
féading speéd and could distort comprehension scores at
the same time. Students are instructed not to look back
at the story while answering gquestions to insure that recall
of information is measured. '

The fact that nb instrustions are given'concerning the
advisability of guessing leaves thlie decision of whether to
gyess up to the student. This procedure does not eliminate
individual differences in gambling tendencies but attempts
to control their effects on scores. If item difficulties
are appropriate, guessing by some individuals is to some

extent accounted for (Furst, 1958).

Test Development and Revision

The following duestions were ﬁnswered during this phase

ERIC
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of the study:

1. Wr‘~h items on each form should be selected for
inclusion . the final 28-item forms? !

2. Does the average item difficulty for each selection
of each form allow for a broad range of total scores among
students in the grade for which that form was d?signed?

3. Can the three forms for each grade level be con-
sidered statistically equivalent?

4. Does the order in which a student receives the
test forms affect his performance in rate of comprehension?

5. Is there a practice effect on rate or comprehension
over repeated testing?

6. Is therec a difference between rate or comprehension
scores of the same subjects on fiction and factual materials
on any formé

7. Can a comparable group of fifth grade subjects
attain similar mean comprehension scores on either selection
of any fifth gfade form, without having read the selection?
Subjects A

The sample consisted of 88 fifth grade -and 95 seventh
grade studﬁnts in a suburb of Boston, who_were approximately
"evenly divided into four classrooms at each grade level.

The fifth grade sample‘was drawn from two schools and the
seventh graders from one junior thigh school. The popﬁlation
in the schbol districts from which the sample Qas drawn |

consists mainly of working class and middle class families.
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|

A& diversity of ethnic backgrounds was represented, including
many students of Armenian, Italian, and Irish desceﬁt.
The majority of the sample was Catholic or Armenian orthodox.
No blacks and few Jews were included. Since this school
system offers special classes for pupils with IQs below
80, no students ﬁith extremely low IQs weré included inr
the study.
Procedure

During the course of a one-month period, each student
was tested in four 45-minute class periods, “aking one of
the four test forms constructed for his grade level at
each test administration. Each classroom at each grade
level was randomly assigned to one of four seguence groups;
which.determined the order in which the students took the
four test forms. To control for carry-over effects (Winer,
1962), the four orders represented by the sequence groups
were chosen from all possible orders in accordance with a
balanced Latin square design. At the end of the one-
month period, each student took the Reading Subtest of the
Metropolitan Achievement Tesﬁs; fifth grade students received
Intermediate Form A and seventh graders Advanced Form A.

After all tests had been scored, item analyses on éach
selection were performed for the purpose of revising
‘the original tests. These item analyses wére based oh
item scores of the total sample receiving é given form,
without regard to the particulaf test session oﬁ which that

F~rmwas administered.
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Accérding to the difficulty and discrimination indices
of each item, fourteen items wexre selected for retention
in a final vérsion of each selection. The total test
therefore consisted of 28 items: each of the two selections
had four items about main ideas, four about minor details,
four on inference, and two on seguence {see Table 1).

Only two sequence questions were included, because the
content of a selection restricted the number of possible
sequence guestions to a greater extent than it did the other
three item types. The final test forms, then, had a uniform
number of total iﬁems and items within each type.

Items were selected which had the highest discrimination
indices and difficuity levels closest to .SQ. .This
procédure was used to increase the rgliability of each
form and to allow for & broad possible range of scores,
redﬁcing the likelihood of a ceiliqg effect. When there
were too few items of a particular type wh;ph met these
criteria, existing items were rewritten to make them
@asier if their difficulty level was under .20, or harder
if their difficulty level was over .80. If it appeared that
rewriting an existing item might not correct it enough
to méet thé statistical criteria (e.g.} when the discrimi—
nation index was negative), a new item was const:uctéd in
order to have the required numbe; of items of each item
type.

In order to have a parallel pattern for the final
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test forms, items on each selection were repositioned
aqcording to their type. To lessen the students' anxiety,
the first two items on ezch selection were the easiest

of their type, as indicated by the difficulty levels
obtained.

After all tests had been revised, the original tests
were réscored, using.only those items which had been
$e1ected for retention in the final forms. These revised
scores were used in all statistical analyses in thié_phase
of the study. The assumption was made that repositioning
and deletion of some items would not affect the statistical
properties of the remaining items when the final forms were
used.

Results

Fifth grade forms will be referred to as 5A, 5B,
5C, and 5D, andlseventh grade forms as 7A, 7B, 7C and 7D.

Mean comprehension scores, reflecting the average
difficulty level of items selected for inclusion in the
revised test forms ranged from 50 to 66 percent. The
absence of é ceiling effect Qas considered favorable for
allowing a broad range of scores. Mean rates were similar.
on forms at each grade level.

Evidence of equivalence amung the four forms at each

- grade level was provided by the similarity of means and
standard deviations on all test forms except Form 5C. This
form was found to produce large variance in scores that were

ERIC
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influenced by an crder of administration effect. Additional
evidence of form equiValence'waS given by alternate form
correlation coefficiénts which ranged from .60 to .72 in
all cases except those involving Form 7A.
The internal consistency of all forms was demonstrated
by KR2G coefficients on comprehension that ranged from
.74 to .89. ‘'fhese coéffigients confirmed that the difficulty
levels and discrimination indices of items selected for the
revised forms were appropriate, and that the items selected
were contributing to the homogeneity of the test forms.
Evidence of concurrent vélidity
was provided by correlations between comprehension scores
on each form and scores on £heTMetropolitan Reading Test
which ranged from .58 to .73. Validity pertaining td the
interﬁal homogeneity of these tests, which were designed
to measure one construct, was attested to by the KR20
coefficients (Cronbach & Meehl, 1967). Content validity
was insured during construction of the original tests
when two reading specialists selected items for each
cell in the table of specifiéations. Details of statistical
cﬁaracteristics of each form are presented in Corman (1973}).
To test the effects of order of administration, test
form, and test session, a Latin square within a repeated
.measures design was used. Two repeated measures analyses
of variance per grade level were performed on rate and
comprehension. Test Form and Test Session were within

ERIC
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subjects factors and Sequence Group was the among subjects
factor. Results'indicated that random assignment of intact
classrooms to sequences of test férms for the four test
administrations failed to prevent a significant effect due
to the order in which a student received a particular
“form. Significant iﬁteractions between Test Form and

Test Session on comprehension at both grade levels (p <

© .05) and on rate for seventh graders (p <.00l) showed that
the order in which a student received a form influencedr
his scores. The aecision was made, therefore, to assign
individuals randomly to forms when characteristics of the
final test forms were evaluated. l

A significant linear relationship between Tést Session
and rate (E'<.001) indicéted that a practice effect over
'the four test administrations had occurred with reading
rate. Students at both grade levels read faster at each
successive test administration. Repeated testing did not
result in a significant practice effect on comprehension-
scores.

The effecf of content on raté and comprehension was
found through analyses of variance to vary with different
test forms. For those forms on which scores were differen-
tiated by type of content, fiction appeared to be genérally
easier than fact, in terms of both rate and comprehension.

In order to determine whether subjects could guess

- the correct answers to the comprehension guestions without
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having read the selecticns, all f;fth grade forms wére.'
given to a new sample of 17 fifth.graders who attended one
of the two elemehtary schoolé from which the target popu-
lation was drawn. The four forms were -distributed randomly.
(Unfortunately, it was not possiblelto obtain a seventh
grade sample for this ccmparison.) One way anaiyses of
variance indicated that scores of fifth graders who
answered the comprehension questions without prior reading
of the material were significantly lower than those of
students who had read the selections, on every form except
5C (p <.01).

With the exceptions of Forms 5C and 7A, all forms were
considered to:possess an acceptable degreé of feliability,
validity, and equivalence with the other forms of the same
grade level. ' These two forms were then eliminated from
use in the final test.battery. The remaining six forms
were renamed 05, 06, 082, 10, 11, and 12, respectively,

in order to distinguish then from the original test forms.

Characteristics of Final Test Forms
The purpose of this phase of the study was to examine
psychometric characteristics of the six test forms developed
after items on each original form had been selected and ‘

revised. Determination of reliability and concurrent
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validity of the final forms was considered especially
important in this phase.

| ' The sample for this phase of the study consisted of
159 fifth grade and 157 seventh grade students, divided
fairly evenly .into six fifth grade classrooms (two in each
cef three sdhools) and five sewventh grade classrooms from
one junior high school. Students resided in the same
community from which the test development sample was drawn;
however, no schools participating in the test development
phase were included. Characteristics of this sample were
similar to those of the sample previously described.
Procedure

Each student, regardless of his grade placement, tcok

a fifth and a seventh grade test form. Studepts were
individually randomly assigned to one of the three test forms
at each level. The fifth grade forms were administered
before the seventh grade forms, in an effort to reduce the
effect of anxiety on test performance. Two separate class
periods wers required to administer forms a£ the two levels.
Iﬁ addition, all students were given the_Reading Subtest
of thevMetropolitan Achievement Tests. Fifth graders took
Intermediate Form A and seventh graders Advanced Form A.
Results

Item analyses of each form were performed with responses
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of students in the grade fcr which that form was constructed.
JThese analyses indicated that sequence questioﬁs were
often the most difficult items on the tests, especially
for the fifth grade students. Discrimination and difficulty
"levels of most of the items measuring comprehension of main
ideas and mincr details and ability to draw inferences were,
on the whole; in the acceptable range, and this fact was
reflected in the KR20 reliabilities. Discrimination and
~difficulty levels for each form are presented in Corman
(1973).

Table 2 presents the means and standard deviations
of comprehension and rate on each final test form. KR20
reliability coefficients and correlations between com-
prehension and Metropolitan Test scores are also included
in the table. Although the mean on Form 08 was higher,
means of students on most of the forms déveloped for their
grade level were close to 50% correct, indicating the
possibility of a broad score range on the final forms.

Standard deviaticns fell within a fairly narrow range.

- . o B G TR e W R M e e WD N D e RS o L WS W o W

¥KR20 reliabilities of thé six test forms ranged from
.70 to .89 and all were significantly higher than .40
(p <.0l). Validity coefficients of the three fifth grade

forms ranged from .62 to .72 and were all significantly




TABLE 2
Means, Standard Deviations, Reliability and Validity

Coefficients on Final Test Forms

Comprehension Words per minute

Form z SD X SB KR20 IMet N
Grade 5
05 52.05 19.45 179.29 61.62 .70 .62 54
06 56.75 19.19 196.09. 71.06 .70 .72 56
08 165.33  21.55 187.98 53.85 .84 .64 48
Grade 7 | .
10 53.12 28.80 168.96 49.70 .89 .67 55
11 53.70 20.74 192.18 81.88 .76 .55 57

12 50.16 17.61 179.08 56.95 .70 .57 45
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greater than .40 (p <.05). With regard to seventh grade
. forms, the validity coefficient for Form 10 was .67 (p <
.01). The validity coefficients of Forms 11 and 12, however,
were .55 and .57, respectively. Although these two coeffi-~
cients were in the moderate range, they were not signi-
ficantly higher than .40 for a sample this size. It is
noteworthy that the validity coefficients for the two forms
corresponding to 11 and 12 in the test revision phase
(i.e., 7C and 7D) were .63 and .69, respectively (p <.0l).
Analyses of variance on comprehension and rate tested
the effects of Test Form,Difficulty'ﬁevel (fifth wversus
seventh grade forms), and Content (fact versus fiction)
for fifth and seventh gréders separétely. There was no
significant difference on either comprehen§icn or rate due
to the particuiar test form a student received. This finding
provided further evidence of equivalence among test forms.
Fifth grade forms were found to be significantly easier
than seventh grade forms in terms dfrcomprehension but not
rate, for students at both grade levels (p <.001)., Fifth
gradgrs achievgd significantly higher comprehension scores
6n the fictional selection, and the reading rate of seventh
graders was higher on the fictional selection (p <.01).
| Discussion '
The primary goal o; the study waslachieved: three
test forms for fifth and seventh grade students were

ERIC
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constructed, all of which showed evigence of reliability,
content validity, a broad possible score range, and
eduivalence with the other forms develcoped for the same
grade lievel. ]

The high degree of internal consistency of each
form demonstrated the homogeneity of comprehension as
measured by these tests. This finding is consistent with
results of factor analytic studies of comprehension which
have found comprehension, outside of word knowledge, to be
a homogeneous trait (Davis, 1944, 1971%. Further evidence
of the homogeneity of comprehension on these tests wés
provided by high correlations among ail{four types of
items obtained on scores with bﬁth ficti&n and factual
material. This evidence cf homogeneity confirms the decision
to use'tofal comprehension scores rather than subtest scores
with these tests. ‘Subtest scores on standardized reading
tests have rarely Bsen shown to possess a high degree of
reliabiliity (Smith & Dechaﬁt, 1861).

The constructioﬁ ofAuntimed measures of reading
comprehension and rate, based on lengthy selections of
two types of content and-an-uninterrupted three—minu£e‘time
interval for reading, represents an important prodﬁct of
the study. None of the reading tests that are commonly
used in 'schools provide this kind of measure of rate for
students at these early grade levels. The statistical

equivalence of the three test forms makes these forms useful
!
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in research which tests reading achievement in the same
students at two or three points in time.
Analys;s of variance revealed the influence on com-
prehension of content of the reading material as well
as its difficulty level. These findings suggest that
those standardized reading tests, which measure réadihg
skills on passages of only one difficulty level and of
either fiction or factual content alone, may have limited
generalizeability. Administratidp of tests at both
grade levels to the same students enables therresearcher
x to cempare performance on material varying in difficulty.
Similarly, inclusion of two types of content permits
comparison of reading ability on fictional andrfactual
material. Few standardized reading tests offer this

opportunity.
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2The items comprising main ideas included one item
concerned with the main theme (often called the single
main idea) and three other items concerned with major and

significant elements in the story or article.




